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MODULAR DOOR 
BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention generally relates to motor vehicles, and more 
5 particularly, to a modular door for a motor vehicle. 

2. Discussion 

Manufacturers of motor vehicles have long been faced with the difficult 
task of constructing a door which not only provides easy ingress and egress but 
also performs a variety of other functions such as mounting a window, a 

10 window regulator mechanism and other door hardware. Conventionally, vehicle 
doors include an inner panel and an outer panel fixed together about their 
edges to form a hollow shell in the interior lower portion thereof. The inner 
panel typically includes relatively small access apertures for permitting the 
insertion of hardware such as the window regulator mechanism and a door 

15 actuation device. However, the insertion and subsequent attachment of the 
door hardware tends to be a time consuming process that is inconvenient for 
the vehicle door assembler and costly to the vehicle manufacturer. 

Previous attempts to reduce the time required for door assembly have 
failed to produce satisfactory results particularly with regard to the appearance 

2 0 and structure of the door. In one example, an inner panel sub-assembly is 
produced off-line and then attached during one of the final steps of vehicle 
assembly. However, some portions of the inner panel sub-assembly are 
exposed to an occupant's view after assembly. Unfortunately, difficulty often 
arises when attempting to match the color of the components painted on-line 

2 5 with the color of the components painted off-line. Another design proposes the 
use of a separate door plate for mounting hardware such as the window 
regulator and the window glass. However, this design requires modification of 
the belt reinforcement structure of the inner door panel to allow for insertion of 
the window. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a modular 
door assembly requiring less assembly time and effort at final assembly. 

It is another object of the present invention to provide a structurally 
5 sound and cost effective modular door assembly for use in a motor vehicle. 

It is yet another object of the present invention to provide a modular 
door exhibiting superior aesthetic appearance by removing the attachment 
fasteners from view. 

According to the present invention, a vehicle door includes a door shell 
10 coupled to a door module. The door shell includes an outer panel secured to 
an inner panel to define a cavity therebetween, the inner panel having an 
opening communicating with the cavity. The door module includes a cassette, 
an interior trim panel coupled to the cassette, and an attachment mechanism 
for securing the door module to the door shell. The attachment mechanism is 
15 visually hidden during normal operation of the door. Finally, the cassette is 
cooperative with the inner panel to provide a positive rest position prior to 
securing the door module to the door shell. 

Further areas of applicability of the present invention will become 
apparent from the detailed description provided hereinafter. It should be 
2 0 understood however that the detailed description and specific examples, while 
indicating preferred embodiments of the invention, are intended for purposes of 
illustration only, since various changes and modifications within the spirit and 
scope of the invention will become apparent to those skilled in the art from 
this detailed description. 



25 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood from the 
detailed description and the accompanying drawings, wherein: 

Figure 1 is a partial exploded perspective view of a vehicle including a 
door constructed in accordance with the teachings of the present invention as 
3 o viewed from the interior of the vehicle; 

Figure 2 is an exploded perspective view of the door module; 
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Figure 3 is a simplified cross-sectional view of the vehicle door during 
assembly; 

Figure 4 is an enlarged view of the upper attachment mechanism in 
cooperation with the door shell; 
5 Figure 5 is an enlarged view of the lower attachment mechanism in 

cooperation with the door shell; 

Figure 6 is a perspective view illustrating one of the steps performed 
during assembly; 

Figure 7 is an enlarged view of the lower attachment mechanism during 
10 assembly; 

Figure 8 is a perspective view illustrating the attachment of the lock rod 
during assembly; 

Figure 9 is a perspective view illustrating attachment of the power 
window wiring harness; 
15 Figure 10 is a partial cross-sectional view depicting the location of the 

door module of the present invention relative to the door shell during assembly; 

Figure 11 is a perspective view of the vehicle door with the lower 
attachment mechanism fasteners exploded in alignment for assembly; 

Figure 12 is a partial cross-sectional view depicting the window 
2 o assembly attachment step of assembly; 

Figure 13 is an exploded perspective view of the window assembly; and 

Figure 14 is a simplified cross-sectional view of the completed modular 
door assembly of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

2 5 With reference to the drawings, a modular door constructed in 

accordance with the teachings of an embodiment of the present invention is 
generally identified at reference numeral 10. The modular door is shown 
operatively associated with an exemplary motor vehicle 12 having a door 
opening 14. 



WO 01/32456 PCT/US00/41661 



As particularly shown in Fig. 1, the modular door 10 is illustrated to 
generally include a door shell 16 and a door module 18. The door shell 16 
includes an inner panel 20 and an outer panel 22 interconnected at their 
periphery to form a window frame 24 and a hollow cavity 26 separated by a belt 
5 reinforcement 28. The door shell 16 also includes a hinge (not shown) for 
swingingly mounting the door shell 16 on the body of the vehicle 12 in a 
conventional manner. The door module 18 includes a cassette 30 and an 
interior trim panel 32 which may be remotely constructed, connected to one 
another, and assembled to the vehicle 12 at a convenient time and location 
10 within the vehicle assembly line. 

As a result of the modular nature of door 10, the door shell 16 may be 
mounted to the vehicle body during online assembly without the presence of 
the door module 18. This assembly method enables the door shell 16 to be 
painted along with the vehicle body thereby insuring uniformly colored panels. 
. 15 In addition, it should be noted that the door module 18 may be pre-assembled 
into one substantially integral unit ready for attachment at any point during the 
vehicle final assembly. Accordingly, the awkward, inconvenient attachment of 
door hardware through small access openings as discussed above is 
substantially eliminated. The vehicle manufacturer also benefits from lower 

2 0 inventory requirements and an improvement in overall product quality. 

In reference to Fig. 1, the window frame 24 includes a forward channel 
34 and a rearward channel 36 for guiding a window assembly 38 within the 
window frame 24. As is conventionally known, the window frame 24 also 
includes a suitable weather stripping for sealing the window assembly 38 to the 
25 window frame 24 when the window is in a raised or closed position. In addition, 
the inner panel 20 includes an enlarged opening 40 extending therethrough for 
providing access to the hollow cavity 26. The opening 40 is sized to permit 
installation of the door module 18 and, more particularly, to operatively 
accommodate the component operators mounted to the module such as the 

3 o window operator and lock operator mechanisms. 

To facilitate the modular assembly of door 10, door shell 16 includes a 
pair of hangers 42 located on and protruding from the inner panel 20. The 
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5 

hangers 42 are generally upwardly opening "V" shaped devices defining a 
pocket 44. The hangers 42 are preferably located at or above an upper edge 
46 of the opening 40 near the belt reinforcement 28. The inner panel 20 further 
includes a pair of guide slots 48 located at a lower peripheral edge 49 of the 

5 opening 40 to facilitate alignment of the door module 18 with the shell 16 as 
hereinafter described. 

With reference to Fig. 2, the cassette 30 includes a plate 50 for mounting 
a variety of component operators 52 thereto. For example, the illustrated 
embodiment of the door module 18 includes a window operator 54 for 

o controlling the vertical movement of the window assembly 38 in relation to the 
door shell 16 and a door operator 56 for selectively unlatching the door 10 from 
the vehicle body. The window operator 54 and the door operator 56 are each 
coupled to the plate 50. The window operator 54 depicted in the drawings 
includes an electric motor 58 driving a sector gear 60 coupled to a pair of 

5 window regulator arms 62. The window regulator arms 62 are provided with 
rollers 64 at their distal ends which cooperate with a generally "C" shaped 
channel 66 to vertically displace the channel 66 upon operation of the motor. A 
pair of snap receivers 68 are coupled to the channel 66 by a method known 
commonly in the art such as threaded fastening. As is described below with 

o reference to Fig. 13, the snap receivers are adapted to receive cooperatively 
configured snaps for coupling the window assembly to the channel. It should 
be understood that the illustrated embodiment may be modified to 
accommodate other component operators, including other window operating 
and regulating devices, without departing from the scope of the present 

5 invention as defined by the appended claims. 

The door operator 56 includes an inner door handle 70 pivotally coupled 
to a quick connect fitting 72 that is mounted to the plate 50. Fitting 72 is 
adapted to accept a lock rod 74 (Fig. 8) as will be described in greater detail 
hereinafter to allow connection of the door operator 56 to the appropriate door 

0 hardware. Other door operators may be used without departing from the scope 
of the invention as defined in the appended claims. 
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To achieve an aesthetically pleasing appearance, the interior trim panel 
32 completely shields the cassette 30 from view once the door module 18 has 
been fixed to the door shell 16. In the illustrated embodiment, the interior trim 
panel 32 also includes a power window switch 76 (Fig. 1) having an integral 

5 wiring harness 78 (Fig. 2) terminating at a plug 80. In order to facilitate the 
electrical interconnection of the vehicle's battery (not shown) and the power 
window switch 76, the plug 80 and a portion of the wiring harness 78 is routed 
through an aperture (not shown) in the plate 50 and subsequently mounted 
thereto. The door module 18 is completed by connecting the interior trim panel 

o 32 to the cassette 30 such as via composite fasteners 82. It should be 
appreciated that the method of interconnecting the interior trim panel 32 with 
the cassette 30 is merely exemplary and is not intended to limit the scope of the 
present invention. 

With reference to Figs. 3 and 4, the door module 18 includes an upper 

5 attachment mechanism 84 having a pair of hooks 86 extending downwardly 
from an upper end 88 of the plate 50. Each of the hooks 86 is disposable in 
one of the pockets 44 to engage the hangers 42 and couple the door module 
18 to the door shell 16. 

As best seen in Figs. 2, 5 and 7, the door module 18 also includes a 

o lower attachment mechanism 90 for interconnecting the door module 18 and 
the door shell 16. Specifically, the lower attachment mechanism 90 includes a 
pair of downwardly extending pivot brackets 92 coupled to a lower end 94 of 
the plate 50. Each of the pivot brackets 92 includes a tab 96 coupled to the 
inner panel 20. a skid plate 98 and a lip 100 which forms a seat 102 for 

5 cooperation with the guide slots 48 of the inner panel 20. Pivot bracket 92 
further includes a generally planar flange 104 with an aperture 106 extending 
therethrough for receipt of a fastener 108. In the preferred embodiment, a weld 
nut 110 is secured to the flange 104 and aligned with the aperture 106 to 
facilitate a blind interconnection of the pivot bracket 92 with the door shell 16. 

o With reference to Figs. 6-14, the assembly sequence of the modular 

door of the present invention is described. As shown in Figs. 6 and 7, the door 
module 18 is initially positioned such that the pivot brackets 92 are disposed 
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within the guide slots 48 thereby aligning the interior trim panel 32 with the door 
shell 16. More particularly, the seats 102 of the pivot brackets 92 engage the 
guide slots 48 to provide a pivot point and a positive rest position. While the 
door module 18 is at the positive rest position shown in Fig. 8, an assembler 
5 connects the lock rod 74 with the quick connect fitting 72 to provide a 
mechanical connection between the inner door handle 70 and the door latch 
(not shown). Similarly, while the door module 18 is at the positive rest position, 
the plug 80 is connected to a vehicle power harness 1 12 as shown in Fig. 9. It 
should be appreciated that any number of components such as the lock rod 74 

10 may be conveniently connected to an associated component operator such as 
inner door handle 70 while the door module 18 is at the positive rest position. 

After the electrical and mechanical connections have been completed, 
the door module 18 is pivoted to position the hooks 86 above the pockets 44 as 
shown in Fig, 10. While the upper end 88 of the plate 50 is being held toward 

15 the belt reinforcement 28 to position the hooks 86 in coupling proximity to the 
hangers 42, an assembler forces a bottom portion 114 of the door module 18 
towards the door shell 16. As such, the seats 102 are disengaged from the 
guide slots 48 and enter the cavity 26. Because the pivot brackets 92 are no 
longer supported by the inner panel, the door module 18 lowers such that the 

2 0 hooks 86 of the cassette 30 enter the pockets 44 thereby coupling the upper 
end 88 of the plate 50 to the inner panel 20 of door shell 16. One skilled in the 
art will appreciate that the pivot brackets 92 are configured such that the lip 100 
and the skid plate 98 will ride in the guide slots 48 once the door module 18 is 
rotated to position the hooks 86 relative to the hangers 42 as earlier described. 

2 5 Accordingly, the pivot brackets 92 are allowed to enter the hollow cavity 26 until 

an inner surface 1 1 6 of the interior trim panel 32 engages an outer surface 1 1 8 
of the inner panel 20. It should be appreciated that the apertures 106 are now 
positioned in alignment with apertures 119 extending through a bottom portion 
120 of the inner panel 20. 

3 0 Referring to Figs. 10 and 11, fasteners 108 are disposed within 

apertures 119 and rotated to threadingly engage the weld nuts 110 thereby 
coupling the lower end 94 of the cassette 30 to the door shell 16. Each of the 
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fasteners 108 is positioned to be visually hidden during normal operation of the 
vehicle 12. Specifically, the bottom portion 120 of the inner panel 20 is of 
significant width to shield the fasteners 108 from view. 

Referring to Figs. 12 and 13, the assembly of modular door 10 is 
5 completed by constructing a window assembly 122 and inserting the window 
assembly 122 within the window frame 24 to blindly couple the window 
assembly to the window operator 54. One skilled in the art will appreciate that 
the method of blindly assembling the window assembly 122 to the modular door 
10 allows a vehicle manufacturer to provide a modular door without sacrificing 

1 o the structural integrity of the belt reinforcement 28. 

The window assembly 122 includes a glass panel 124 and a pair of 
snaps 126. Each of the snaps 126 includes a pair of divergent panels 128 
interconnected by a tapered plunger 130. The tapered plunger 130 includes a 
seat 132 for receiving a lower edge 134 of the glass panel 124. Each of the 
- 15 snaps 126 are fixed to the glass panel 124 using methods known in the art 
such as adhesive bonding or mechanical fastening. Each of the snap receivers 
68 are preferably bolted to the channel 66 to allow service of the glass panel 
124 after initial assembly. The snap receivers 68 include a pair of divergent, 
bifurcated legs 136 each terminating at an end 138 including a barb 140. Each 

2 0 of the barbs 140 include an engagement edge 142 which defines an effective 

insertion opening 144 having a dimension 146. One skilled in the art will 
appreciate that the effective insertion opening dimension 146 is smaller than 
the greatest width of the tapered plunger 130. Accordingly, as the window 
assembly 122 is inserted into the window frame 24, the tapered plunger 130 

2 5 biasedly engages the bifurcated legs 136. The tapered plunger 130 is further 

axially disposed toward the snap receiver 68 until the barb 140 engages a 
retention plane 148 of the tapered plunger thereby creating a snap-fit coupling 
as shown in Fig. 14. Specifically, the barb 140 and the retention plane 148 
compliment each other such that an axial force in an upward direction will not 

3 0 separate the window assembly 122 from the window operator 54 after the 

snap-fit operation has been completed. Accordingly, if service is desired, a 
technician must remove at least a portion of the interior trim panel 32 and 
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disconnect the snap receivers 68 from the channel 66. At this time, the window 
assembly 122 may be removed from the window frame 24. 

Therefore, it should be appreciated that the configuration and operation 
of the modular door 10 provides both manufacturing and functional advantages 
5 over the prior art. Specifically, the modular configuration of the present 
invention reduces the cost and time required to assemble a door on the vehicle 
production line. Additionally, the blind attachment of the window assembly 38 
provides for an uninterrupted, structurally robust, belt reinforcement. 

The foregoing discussion discloses and describes merely exemplary 
10 embodiments of the present invention. One skilled in the art will readily 
recognize from such discussion, and from the accompanying drawings and 
claims, that various changes, modifications and variations may be made therein 
without department from the spirit and scope of the invention as defined in the 
following claims: 
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What Is Claimed Is: 

1 . A vehicle door comprising: 

a door shell including an outer panel secured to an inner panel, said 
inner panel having an opening therein, said door shell defining a hollow cavity; 
and 

5 a door module including a cassette and an interior trim panel coupled to 

said cassette, said door module further including an attachment mechanism for 
securing said door module to said door shell, said attachment mechanism 
being visually hidden during normal operation of the door, said cassette 
cooperative with said inner panel to provide a positive rest position prior to 
io securing said door module to said door shell. 

2. The vehicle door of Claim 1 wherein said cassette includes a 
plate adapted to operatively receive a component operator. 

3. The vehicle door of Claim 2 wherein said positive rest position 
places a said component operator in coupling proximity to a door component. 

15 4. The vehicle door of Claim 2 wherein component operator includes 

a door actuator adapted for selectively unlatching said door from a vehicle body 
and wherein said door component includes a lock rod. 

5. The vehicle door of Claim 2 wherein said cassette includes a 
quick connect wiring harness adapted to electrically interconnect a power 

20 source and said component operator. 

6. The vehicle door of Claim 1 wherein said attachment mechanism 
includes an upper attachment mechanism having a hanger extending from said 
inner panel and a hook extending from said cassette, said hanger and said 
hook cooperating to secure said door module to said door shell. 
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7. The vehicle door of Claim 6 wherein said hanger includes an 
upwardly opening clasp integrally formed within said inner panel. 

8. The vehicle door of Claim 1 wherein said attachment mechanism 
includes a lower attachment mechanism having a pivot bracket with a tab 

5 coupled to one of said inner and outer panels. 

9. The vehicle door of Claim 8 wherein said tab includes a lip which 
forms a seat cooperative with a portion of said inner panel. 

10. The vehicle door of Claim 8 wherein said tab includes a flange 
having an aperture adapted to receive a fastener for coupling said door module 

"io to said door shell. 

1 1 . The vehicle door of Claim 8 wherein said tab downwardly extends 
from said cassette and cooperates with a recess formed in said inner panel to 
align said door module with said door shell. 

12. The vehicle door of Claim 1 wherein said cassette includes a 
15 snap receiver disposed in said inner panel opening for accepting said window 

assembly. 

13. The vehicle door of Claim 12 wherein said window assembly 
includes a snap engaging said snap receiver. 

14. A door module adapted to be coupled to a door shell having an 
2 0 outer panel secured to an inner panel, the door shell defining a hollow cavity, 

the inner panel having an opening communicating with the hollow cavity, said 
door module comprising: 

an interior trim panel; 

a cassette coupled to said interior trim panel, said cassette including an 
2 5 attachment mechanism adapted to couple said door module to the door shell, 
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said door module adapted to receive a window assembly after said door 
module is secured to said door shell. 

15. The door module of Claim 14 wherein said cassette includes a 
plate adapted to receive a window operator for controlling the movement of said 
window assembly relative to said door shell. 

16. The door module of Claim 15 wherein said window operator 
engages said window assembly in a snap-fit connection. 

17. A method for assembling a door: 

creating a door shell having an inner panel and an outer panel defining a 
belt reinforcement and a hollow cavity; 
creating a door module; 

resting said door module on said door shell at a positive rest position; 

connecting a door component to said door module; 

pivoting said door module relative to said door shell to position an 
attachment mechanism in coupling position relative to said inner panel of said 
door shell; 

lowering said door module to couple said door module to said door shell 
at an upper location; and 

fastening said door module to said door shell at a lower location. 

18. The method for assembling a door of Claim 17 wherein said 
attachment mechanism includes a hook protruding from said door module 
wherein said hook engages a hanger coupled to said inner panel of said door 
shell. 

19. The method of assembling a door of Claim 17 wherein said door 
module includes a cassette and an interior trim panel coupled to said cassette, 
said cassette having a plate adapted to receive a component operator. 
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20. The method of Claim 16 further including the steps of inserting a 
window assembly into said hollow cavity and coupling said window assembly to 
said cassette after the step of fastening said door module to said door. 

21. A window assembly adapted to be coupled to a door shell having 
5 a belt reinforcement and a window frame above the belt reinforcement, the belt 

reinforcement having a slot adapted to receive a window panel and the window 
frame defining a peripheral track communicating with the slot, said window 
assembly comprising: 

snaps coupled to said window panel; and 
10 receivers adapted to accommodate said snaps in coupling engagement, 

said receivers operatively associated with a window operator. 

22. The window assembly of Claim 21 wherein said snaps are 
engaged with said recevivers after an interior trim panel is coupled to the door 
shell. 



WO 01/32456 




PCT/US00/41661 



WO 01/32456 





PCT/US00/41661 



WO 01/32456 




PCT/USOO/41661 



12 / 12 





(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Properly Organization 
Internal ion a I Bureau 

(43) International Publication Date (10) International Publication Number 

10 May 2001 (10.05.2001) pct WO 01/32456 A3 

(51) International Patent Classification 7 : B60J 5/04 6852 North Crest Way East. Clarksion. Ml 48346 (US). 

MERCIER, Larry, A., Jr.; 6430 Dewey Drive. Troy. Ml 

(21) International Application Number: PCT7US0O/4 1 66 1 4X(WX(US). 

(22) International Filing Date: 27 October 2(X)0 (27.1 0.2<XX» < 74 > Agents: SCHIVLEV, G., Gregory ei al.: Harness. Dickey 

& Pierce. RL.C P.P. Hon 828. BloomHeld Hills. Ml 48303 



(25) Filing Language: English 



(US). 



/-i^v oil-. »- i (80 Designated States (national): AE. AL. AM. AT. AU, AZ. 

(26) Publication Language: English BA. RB. BC. BR. BY. CA. CH. CN. CR. CU. CZ. DE. I)K. 

DM. EE. ES. Fl. GB. Gl). GE. GH. CM. HR. HU. ID. IL. 
(30) Priority Data: , N , s jp KE KQ KR KR KZ LC LK LR LS LT L(J 

09/43.VJI2 3 November 1999 (03.1 1.1999) US LV MA . MD . MG . MK. MN. MW. MX, NO. NZ. PL. PT. 

R(), ru.sd.se.sg.si.sk. sl.tj.tm.tr.tt.tz. UA, 

(71) Applicant: THE BUDD COMPANY [US/USJ: 3155 UG, UZ. VN. YU. ZA. ZW. 
Wcsi Big Beaver Road. Troy. Ml 48084 (US). 

(84) Designated States f/vgionah: ARIPO paienl (GH. GM. 

(72) Inventors: PACELLA, John, P.: 2997 Rhinchcrry. KE. LS. MW. MZ. SO. SL. SZ. TZ. UG. ZW). Eurasian 
Rochester Hills. Ml 48309 (US). MROZOYVSKI, Joseph, patent (AM. AZ. BY. KG. KZ. MD. RU.TJ.TM). European 

/Continued on newt fMige] 



(54) Title: MODULAR DOOR 



10- 




(57) Abstract: A door ( 10) includes a door shell (I ft) coupled to a door module (18). 
The door shell (16) includes an outer panel (22) secured 10 an inner panel (20). the in- 
ner pane! (20) having an opening therein. The door shell ( I ft) defines a hollow cavity. 
The door module (IS) includes a cassette (30) and an interior trim panel (32) coupled 
to the cassette (30). The door module ( I 8.) further includes an attachment mechanism 
(84.90) for securing the door module < 1 8) to the door shell (16). The attachment mech- 
anism (84.90) is visually hidden during normal operation of the door( 10). The cassette 
(30) is cooperative with the inner panel (20) to provide a positive rest position prior to 
securing the door module (18) to the door shell (16). 



WO 01/32456 A3 IHUIIllllDlllliDIIIDlIlllillMlfllllll 



patent (AT. BE. CH. CY. DE. DK. ES. Fl. FR. CB. GR. IE. 
IT, LU. MC. NL. PT. SE). OAP1 patent (BF. BJ. CF. CG. 
CI. CM, GA. GN. CW, ML. MR. NE. SN, TO. TG). 

Published: 

— ir/7/i international search report 



(88) Date of publication of the international search report: 

6 December 2001 

For two-letter codes and other abbreviations, re fer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue o f the PCT Gazette. 



INTE 



TIONAL SEARCH REPORT 



*ernational Application No 

KCT/US 00/41661 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B60J5/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 B60J 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DE 195 26 367 A (KUESTER & CO GMBH) 
22 February 1996 (1996-02-22) 
figures 1-5 

DE 197 55 450 C (BROSE FAHRZEUGTEILE ) 
15 April 1999 (1999-04-15) 
figures 1,2 

US 5 927 020 A (K0BREHEL MICHAEL D) 
27 July 1999 (1999-07-27) 
figures 1-4 

EP 0 286 923 A (BUDD CO) 
19 October 1988 (1988-10-19) 
figures 1-4 

-/-- 



1-3,14, 
15,17 



1-3,14, 

15 

17 

1-3,14, 

15 

17 

1-3,14, 

15 

17 



X I Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

document defining the general stale of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international 
filing date 

document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date ol another 
citation or other special reason (as specified) 

document referring to an oral disclosure, use. exhibition or 
other means 

document published prior to the international filing date but 
later than the priority date claimed 



•T later document published after the international filing date 
or priority dale and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion ol the international search 



27 April 2001 



Date of mailing of the international search report 



11/05/2001 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patent laan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Thomas, C 



Form PCT/tSA/210 (second sheet) (July 1992) 



page 1 of 2 



INTE 



TIONAL SEARCH REPORT 



"ernationaJ Application No 

PCT/US 00/41661 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Caiegory ° Citation ol documenl. with indication .where appropriate, ol Ihe relevant passages 



Relevant 10 claim No. 



FR 2 776 965 A (MERITOR LIGHT VEHICLE SYS 
LTD) 8 October 1999 (1999-10-08) 
figures 1-7 

WO 97 45283 A (LEAR CORP ; EMERLING DAVID M 
(US); DIMIG STEVEN J (US); MORRISON GE) 
4 December 1997 (1997-12-04) 
figures 1-5 

EP 0 694 427 A (MECAPLAST SAM) 
31 January 1996 (1996-01-31) 
figures 1-5 



1-3,14, 

15 

17 

1,14,17 



1,14,17 



Form PC T /ISA/2 10 (continuation ol second sheet) (July 1992) 



Daae 2 of 2 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



"ernational Application No 

PCT/US 00/41661 



Patent document 




Publication 


Patent family 




Publication 


cited in search report 




date 


member(s) 




date 


DE 19526367 


A 


22-02-1996 


NONt 








DE 19755450 


c 


15-04-1999 


NUNc 








US 5927020 


A 


27-07-1999 


NONE 









EP 0286923 


A 


19-10-1988 


US 


4785585 


A 


22-11-1988 








BR 


8801723 


A 


16-11-1988 








r\r 
Dt 


38/142/ 


A 


02-07-1992 








JP 


63279926 


A 


17-11-1988 


FR 2776965 


A 


08-10-1999 


IMUNc 








WO 9745283 


A 


04-12-1997 


us 


5904002 


A 


18-05-1999 








AU 


3475897 


A 


05-01-1998 








DE 


19781793 


T 


27-05-1999 








EP 


0901420 


A 


17-03-1999 








6B 


2328911 


A,B 


10-03-1999 


EP 0694427 


A 


31-01-1996 


DE 


4426426 


A 


15-02-1996 








JP 


8175171 


A 


09-07-1996 



Form PC T /ISA/2 10 (patonl tami»y annex) (July 1992) 



